a b S t r a c t the study was aimed at evaluating immunization coverage against tuberculosis, Poliomyelitis, Diphtheria, tetanus, Pertussis and Measles. The data was taken from a sufficiently large study that adopted multi stage and systematic random sampling. the current paper aims at reporting the evaluated coverage in bellary district and discusses addressing gaps in coverage of vaccine preventable diseases. We have reported in our earlier papers that parental recall was better than immunization card for reflecting immunization coverage, and improvement in immunization coverage was due to special immunization sessions (catch up sessions) and supportive supervision. In this paper, we present the estimates of vaccine coverage under national program. We also discuss the shortfalls responsible for drop in immunization coverage.
IntroductIon
Smallpox was declared eradicated in 1975 subsequent to effective vaccination programs and strengthened surveillance for the disease. The success of Smallpox led to launching of the Expanded Programme on Immunization (EPI) in India in 1978 to control other Vaccine Preventable Diseases (VPD). In 1978, EPI coverage was included for six diseases: diphtheria, pertussis, tetanus, poliomyelitis, typhoid and childhood tuberculosis. The aim of EIP was to cover 80% of all infants. Subsequently, the programme was universalized and renamed as Universal Immunization Programme (UIP) in 1985. Measles vaccine was included in the programme and typhoid vaccine was discontinued. The UIP was introduced in a phased manner from 1985 to cover all districts in the country by 1990, targeting all infants with the primary immunization schedule and all pregnant women with Tetanus Toxoid immunization.
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Earlier evaluations of routine Immunization in India have shown wide differences between reported coverage by local health agencies compared to evaluated coverage. [3] [4] [5] [6] Hence, it is important to ascertain the evaluated immunization coverage for all the vaccines used in UIP and to determine if there is any improvement in terms of immunization coverage. Identification of reliable source of Immunization history is important to evaluate Immunization coverage in developing countries like India. Our study aims at evaluating the sources of data in a high-risk district in Karnataka, India.
objEctIvE
Our objective is to evaluate the coverage of immunization antigens in the district of Bellary.
After identification of the houses to be surveyed, the adult individuals in the identified houses would provide complete information regarding the conduct of study. A brochure containing the details of the study will be handed over to them. Consent will be taken after duly explaining the objectives, methods and implications of the study. The participation in the study was voluntary and the subjects could have withdrawn from the study at any point of time during the survey.
All the eight taluks of Bellary were included in the study. By random sampling, however, 1632 houses were surveyed in the seven sub districts of Bellary district, Karnataka. After data check and validation, a total of 1632 parent's response was included in the survey data. The data corresponds to information about 1632 children residing in Bellary district, Karnataka.
In each of this village the surveyors would interview 20 houses in the following manner: First house will be selected based on the random method of picking up houses. Eligibility criterion for the selection of any house will be: House having at least one child birth in the last two years. Thus the study period will comprise of calendar years starting from 1 st April 2005 till 31 st March 2007. From the first house, every 3 rd house visited in the entire village adding up to 20 houses. If any house did not contain any live births in the past two years, the next house will be selected based on the eligibility criterion.
The analysis was done at University of California, Los Angeles with permission of IRB from University of California Los Angeles for data analysis.
Sources of Data
First, the collection of information about immunization history was sought from interviews of parents. Second, the information regarding immunization was also obtained independent of the information through interview, by cross checking the details on immunization cards of children.
MEthodS
We chose the district of Bellary, which had 18 confirmed cases of Poliomyelitis in the year 2003. It was reported that failure to implement routine immunization services was predominant reason for emergence of polio transmission in many districts like Bellary in India. This community-based study of children aged 0-2 years was carried out in Bellary district during the month of September 2007. Multistage cluster sampling was used for the selection of sample. We collected complete list of taluks (administrative blocks in district) and villages in Bellary district. After considering different sample designs, [7] [8] [9] [10] The study used a multi stage random cluster sample of children in the age group of 0-12 months for collection of data. All the taluks were included for the study. In the first stage, two primary health centres (PHC) were selected in each Taluk based on randomly selected number from random table. In the second stage, in each of the PHC, two villages were randomly selected from the list of villages using random number table. In the third stage, the surveyors would pick up the first house randomly and then would interview 20 houses in the following manner: First house will be selected based on the random method of picking up houses. The guideline for picking the first house was that pick any house randomly from the micro plan prepared for the purposes of implementing polio special immunization rounds (SIAs). The micro plans for SIAs are updated every round and are expected to be complete for all the villages.
The eligibility criterion for the selection was any house having at least one child birth in the last two years. Thus the study period will comprise of calendar years starting immunization was 86.5%. The difference between these two sources of data is significant since the confidence intervals are non-overlapping.
The inter-dose drop-out rates for antigens are almost similar for same source of Data, and the common point for both data sources is that the maximum drop out occurs in the time period between DPT3/OPV3 to Measles. (Figure 3 ). This suggests that the maximum drop out occurs in the time period between DPT3/OPV3 to Measles. DPT and OPV are given at monthly intervals and Measles is administered at 9 completed months since birth.
dIScuSSIon
There is considerable literature available on evaluation of Immunization coverage in different areas of India. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] Our earlier study 21 showed that the information from parental recall is comparable to the data from BCG scar for BCG, and has higher specificity compared to Immunization cards. [22] [23] Third, in the event where immunization cards are not available, the same details were obtained by Immunization register maintained in each village by the ICDS worker present in the village. Finally, the information for BCG scar was obtained by cross checking the BCG scar present generally on the lateral side of the left arm. This too was obtained independent of information obtained from the interviews. The information obtained by first above was classified as parental recall, second and third were classified as card and fourth was classified as scar.
Data entry and analysis
All the information obtained was entered in a master sheet corresponding to the village by the interviewer. The coded information was entered village wise in Microsoft excel. The names and all other personal identification measures were removed from the data before data analysis. Initial data analysis was performed using SPSS for Windows (Rel. 11.0.1. 2001. 17.0, R 2.11. Chicago: SPSS Inc). The output for this paper was generated using SAS software. 
rESultS
Out of the 1630 children were surveyed, we included only 1110 children between 9-24 months of age for our study.
We assessed immunization coverage according to the source of data: on the basis of card alone, on the basis of BCG Scar and card; and on the basis of parental recall. On analyzing information in cards, it was found that around 98% children received all the doses except measles whose coverage was 96%. According to card, complete immunization was found to be 96%. On the basis of parent's recall about their child's immunization status, the coverage of complete from parental recall provides realistic and more conservative improvements in coverage for all antigens compared to information from the cards. We found that the improvement in immunization coverage was due to special immunization sessions (catch up sessions) and enhanced supervision due to the newly implemented Immunization programme under Reproductive and Child Health Project-II of Government of India. Our study found poor state and district level supervision as the predominant reason for the poor immunization coverage against vaccine preventable diseases. Other reasons include ineffective plan for social mobilization and the inability of local Governments to improve routine immunization services in the high-risk areas. In the absence of other external evaluations, the District Level Household survey (DLHS) conducted by National Family Health Survey in 2006 can be taken as background immunization rate in the district. DLHS-1 was conducted in the years 1998-99 and DLHS-2 was conducted in the years 2002-04.
Further, steps should be taken to address missing children for follow-up between DPT3/OPV3 to Measles as maximum drop out occurs in this period.
concluSIon
We have reported the evaluated coverage for several antigens including inter-dose dropouts for several antigens.
Our study submitted earlier elsewhere 21 compared sources of data with BCG scar as gold standard, whereas earlier studies have used either Immunization cards 11 or prospective history as gold standard. Developing countries like India may not consider either Immunization card or prospective history as gold standard to compare other data sources since these countries have ineffective immunization card utilization absence of any reliable registry data. BCG vaccination offers unique opportunity to cross check reliability of other data sources by permanent scarring. The absence of such gold standards for other antigens makes it difficult for such comparisons. In the absence of parental recall, use of modern epidemiological methods can be made for estimation of immunization coverage. [24] [25] [26] [27] [28] Hence in this paper, we have submitted the comparisons of evaluated coverage's of VPD antigens by both sources of data comparing the gold standard.
Our earlier papers have demonstrated that "supportive supervision" and implementation of "special "catch-up" immunization sessions (conducted in Bellary district during the months of July and August of the year 2007) were responsible for the improvement in immunization coverage. [29] [30] Complete immunization is defined as the completion of BCG dose at birth (or later), three doses of DPT and OPV with 4 weeks gap in between Measles before the age of 1 year. Based on this, and our earlier study, we have relied on information from parental recall. Information 
